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(54) SEMICONDUCTOR MEMORY 

(57) Abstract: 

PURPOSE: To reduce a circuit scale by providing a ROM 
accessed with an X system address and written with a Y 
system address signal having a defective cell and 
selecting, the redundant circuit of the Y system when the 
read of the ROM coincides with the Y system address. 

CONSTITUTION: This memory is provided with a buffers 
XAB, YAB and accessed by the X address signal and the 

Y address signal having the defective cell is stored in 
the ROM. The Y address signal is read from the ROM, 
and is compared with an input address signal by a 
comparator circuit CMP. When a coincidence signal is 
outputted, by a selector SEL, an input to the regular Y 
decoder circuit YDEC of the Y address signal is 
prohibited, and a redundant Y selection circuit RYDEC is 
operated, and the selective signal of the complemental 
data line for redundancy is outputted. The ROM is 
specified by a word line (X address) having the 
defective cell shown by black circle in figure, and the 

Y address is stored. By such a constitution, the random 
defective cells on each word line are replaced with one 
line of redundant cells selected by the redundant Y 



selection circuit RYDEC. Then, 
a CMP are reduced drastically. 



the scale of the ROM and 
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1 1 x&<dt k bxic * y r *-fe**m>*i 

T*»fe/i/a«#*rt-* Y&y K l/*«*Wt*»tC»£ 

j&£*l£ROM£:, CI<DROMCD^#fflUi-5§-£Y&0> 

Bt##2] ±fflROMtt. n>ha-;i/^-hfc7 
D— r-f >yy-hfcfc»L 7D-r-f ylftf— Mc 10 

tcMlbTK^ e>*w *©y K l/*3W«t*fcf!l» LT 
[00 0 1] 

U M;U**gB1!§^fifb&0ofc^^y*l?RAM 
[0 0 0 2] 

tvx. wax*; h&sstffixtm (y-mx\tT- 30 
mxit^ffir-m) twrn^-z ztizzv m>ti& 

&&\z L-tf!£ u "maffixtemzmnntitzTiMx 
v ht.^-KttfcisXW&ziti>£\\$xmmm 
zmtttFmwjmm&s <mm 1-303699 

*£K»C J: »J ffifctS tlX V 40 
[0003] 

ii-rs^jg] ±sa^»¥ 1-303 

6 9 9 ^^©^PfSi^EIg&ti. «»T/JnS^IB«^* 

«re**jw, ^M3§*m>*iT^s<fce>fc3$i 6m^ 
y W6 4M^y h<z><te>fc*iB1»&£©* ; Ey$lteic 
ttrtttwfcv\ fcH&hfv hcD^mofe«>{CiffS. 

y f i^tfiansnt r oMnmiJttttimei-tz 

T*fe-S*^T**>So mil 1 6Mfcfy hC&J^fc;*^ 50 
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oT-?-*l-?tl4 0 9 6 ROMiCte, 1 otf>M& 

•fe;b«:^-rfetf)Mf i:?'K*fLT-eti^ti4 0 9 6® 
©fca.-Xtf&giifcy, Jfc$13I!li&«-£ftT'8 l 9 2tf 
v hk<m^mt*ft$t~toffi&Xi<;g&Mmm£te 
■5. zi(Z)«k e> KM* l otf^Pfet^y h 
IC, 8 19 2{H©tli-Xi: 8 19 2#<DlBWXt 8 
19 2^-y Hfc©Ji3g)SfrftW e>J*8W**£«lcfcS 

%>©•£&£„ 

[0 0 0 4] ±|B1 6M¥yhe>£$&#4±$v9Wl. 

)\,o>mm* Lxwmmtm<tsLZ> zt^mnmrnj 
itm>t-mz\ y-m^T-zmmmzinx. mi 
^t'jwb x&* *e u y w *v ^ y v v 

a.-x<m*msm&K&r>xmefZti&m8±<DVy 

So 

[0005] *m%w?miz&\,\xi& ig&mm-i- 
3 0 3 6 9 9&jmDxmmimz&&m&m*:'b 

mxxim < y k ftjt«w« ^ t *nxt~. 

RAMCfcottj^ftT^2 4 l^y Nt^<T*^S 

mfeOfcMZ. 2 4i©ta-^e>*5ROMi:, 3 
©ROMtf>ffi;*rfS-ff £±fB2 4 bfy h^^^Sy Kl/X 

m%£<oHM*ft$immw<zmzrji2>. ±iB©«fce> 
i*m£Lhts3mtfi&<* ®®T'* looo^ 

mcDto. -xtwxtemmmnmm&iMmztAZ 
[0006] 3©?§^©e^ /b-zmmwmziiv 

[0 0 0 7] 

w%(»^imw**<7><DimwimzMm-?fr\z> t 
i3©iiye«)S„ xmoyF^tctyy^ 
^xtmt>tixxMizm'm£-?z y^t k 

S^lcS^ii*4x-5ROMS:ISW, 
WL##i:Y*©yKl/X##fcS:jtl5!LT, -StLfc 
i:^ Y*©iE^llK&tC^T Y*©%SIlII^S:^Sit 
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[0008] 

mm] ±BLfc#BttCJ:4Uf. ROMtt*«jW£firt- 
S Y&7 F^;MI#£iE1!^&fc©T*&S©T*i5e&£ 

<g^rt'^-5 u ttfflmi* Y&T f i/*©#&j£«n- s 

[0009] 

?H!R am©— HtHH® y * *xT v n 
BB©#E»^ay^tt. ^©^#il&IIJI&©$£g& 10 

JftWlTW&. JetT©SW9fCfeV%T, MOSFETttfft 
h9>S^^.dt ( I G F E T) ©&I* 

[0 0 10] £0SaSMtCfcwri*» ^tUCD^CettMfc 

tc#e> y :/im x©*sfwc j: =e y r 

oTg&f1^*>&<3ftTL*5©&l»^©fetf>lC, 20 

So 

[ooii] WHCfewc ^yyaJM^&llti&te 

u tic £ y 4 #tis*ifex y rici** =eu7W #rk 

xyrfc^yTWjwafcsii*. #tcfiM$ti«cv> 30 
±!B4ocD^ ; EyTu-rii, *e>tc we 

lCfS;CT4c>©;*^y7W£fli:T*WU (MJl6MbT^h 
©*IE1i^:fi&f#^%©i: 
[0012] loC^UvyUtt, Kt&lfiUJC^- K 

fcBKStisraW^-arllXtttfy HMbWfcR***S 
B2fi£*i£o «!>V»Mtt, -fe^XT^^fetfrfr 

*ciaiaix*-s*©^ «e y w m izm vxfmizm 40 

hstiSo ±ia4^tc^igstife^ i euTW©e)^ 
*a»mc»c y^hb& 5 tfzn^timtt <=>*is 0 ym 

naft©ii s Eyvy hi&afeRfei-iaitfT, #^«ey 

7»; h©*^A^.-Y 'VffflMO S F E T©^- h©^.>f 

[0 0 13] ±8B^v^©«#W©*iWW©'5'b, 
©gP^tCttXT F l/JLrty 7 r, X5tjyifl&&tfx7 F 
L/^K7^;t (ftBgl) ^kfcSX&ISS&l OL R 50 



4$ Hgsp 6 - 2 0 4 9 4 
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AS3Wjwt#Eimi i, we^#m®«&i 2&tf 

«EB8£IBK1 6tti©xyr©**»UWRW6>*u 

^ 5 v© j: e> as^awwv c c z&Hxvmmmzmb 
mm-**, 

[00143 ±ia^^^©^iBi©**SP©e)^ £<«i 

©gp#KttY7 F 7 r. Y7tmmXX$Y7 F 
l/XF9-f^ (DIB) tfribfcSY&IIlS&l 3t, C 

a s9M¥ft#tas& 1 4 jkzf^x h mm 1 5 #**vtfn 

n- 9iL v ^ «fc e> fcJHi2EIB&ffi©m«ffi V C L 

&m-t& mmmm& 1 7 e>nso 

[0015] _hia©<fc-Mc, 7Kl/*/*y7rfc*tiK: 
*$8££*?e>CAS, RAS*M9ft^lliaS^S:Ham 

[0 0 16] RAS*HWI10&1 II*. fB^RASfcg 
ttTXT F l/xy^; 7 r fciSttft-T -5 fc&lcffiv > £*i 
So XTFl/xA»y7rtcmUii*tifcTFl/X^ 

mmzm&zn&o zzx\ aaitatife^ATKW'Xi: 

©JttfcWJtoftT, 7tfi0»^©^jy«felS3i:©*M 
*W$tiS 0 *©*i»i:±ffirKl/^ffir-*i:tt. x^ 
©^•y^n-^ic^i&stiS. 3Z1T% ^"u^n-Fft 
#*m«3tU #^=E'JrWlcmbTl9W&tlSX 
TFl^X F^-f A*$:/i-LT. IWBOJ^JWeyvy h 
{c^ffSLT^^ti^^ti-r^X^n-^S tc#^S 

[0017] ±mRAs&omm^ we^3> 

h o-;i/@B&i:C a s^©n> h □ -;i/iaii!&tc«Si&$ti 

A^MH«5©^J^^ S»U7l/y^a s E-K (CB 
R) , rXf^- F (WCBR) ^©fSISllAmitlSo 

T-^h 5 E-F©tSfcii» ^hEB&i 5*«isttfba 

^-©i:^«iii&StvS4t5£©TFi/xm#tcti!ev^x 
h 7 r > * 2/ 3 tiS„ 

[00 18] CAS&<Dffl®\mi4& ifCASS: 

s^r Y^©=&a»## mm- z r^mzm^ti 

So ft-^CA S<DWy\y^.)^<DmtizmmLXY7 F 
l/^ty7TlC^Uii*tlfcTFl/^#f4, Sfef5©-r 

- twrntxtowmmtm Y&vTmmizmss 

tis. ziz:t% iaiS$tifc^TFi/xi:©JtiK*^ft) 

*vr, 7t^ia?s^©f*a u mA©^^W) w ^ tis„ *© 

M^i:±IBr F U-x##ti, Y^©yy -rzr- ^IC#«& 
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©Y-r3-^fC#^$*vS-^ _h|BCAS*f!ffflIiaB& 
14&, IW3©J:^tCRASfl|*i:WE«*i:S:»»T 

mtr&rx him 1 5 zmmtttz. 

[0 0 19] ±M*y7<mfifo<?>t&m<Dt>*>. ±w 
ftl 6l©^=E>JVy h^SM^-fe^XT^^-g-tl-? 

KXUT9 B&tf 9C*>mnb4lSo ±iBfe£j4 
[0020] Z.(DiagMT*tt 1 o©^n <v * {Cte 8«D 

•d. &*yxTy72fr<o<nmm-%&M^m^&m 
mz&<>)*yTy7i\z&xz>z\t.-ftX'&2>. 

[0021] ±mrvzf<m%ft<D*i>im>$*>. rm 

<D$fftlZ*)Z.(DX.V T<D&tmzttLT£&*mmz-£} 

tf-i eflffl^'E'jv^ h£8M®iz>x7>^Wv? 

t-fe>xy>^ , fC^LT4^e ) ?5:S>iW , >7>^'7 

[oo2 2] z:©ft6. x^^TSfci^ mxmm 
&*%Hxmnzmr?'<g&<Dmuiv tsurxm 

i»i^©A*i«tc*KLfcA*A'y Kxy T9 A 
^^-^m^My^rEK&l 9Mf-^A*/t<y7 
rEHi&2 0*^e>tiSo 

[0 0 2 3] ±IBra^C^64M1 I ofC^®|3tlT^ ; E 

mzmm&m& 8 tf-en-eructsw e^s. zniz 

<fcy, ±iBHI^{C4^<Z)<ke>^«:v^e>«;S^>f> 
7^7?:ffllm «--fe>X7>^ , 2^e>Oif(lS®# 

£?gv ^^iigg&ic «t y * >f yyyzfi \z&lz>z\h 

[0 0 2 4] BBWtt4WSatlTV^AH. ±S5ffi&$& 
®ffl^ajLtlB©J:e»J5:xy79A~9C(JDffilC%), # 

y, AJ]<m<"<)i-?-pyttg<?z>feisb, w^i&i 
s & e> «sag-f > if- if y* &{6 < -r & fe»tciai&<^ 
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&&-wMh\zw.h J T*mm.zftz>« z.n^oymmMm 

[0 0 2 5] itl6«tt«/'Cy K©e>^ C7— KUkD^ 

yr, •7-KK5^/w^i^r 7 -K«i©?!j^7 , y>y 
iz <fc £??£±tf y RSihffl©fe«)(c#icis(-t e>ti5fc*>© 

^® J: e> ic^i: > e- 9yx £T»f £ S «n* 

io mttbft&a micfey. Eiii&®g^!iS<atti*i§piiii&«> 
t>\ Locy-K^u-A^jJOrw yVUThfriz 

x<DWc.*L$uMzmx.z>h}i*}\z, vmmvmnwm 

[0 0 2 6] £©2Qfe0m±. m^>v<Di:t>tti9mwm 
msum 8 i 7 tc^ffs; LT-weriisw- e>ns. 
fc mimmnwm (vca vDL&yfvccra) 

[0 0 2 7] 7 KbXAAffltfV^y KA0~A 11^ 

mm^KtsmcD^j kras, cas, wemoe 

It, ±BSxyT9A~9C{Cffig3tlSo rCDffitC^- 

-m, 't-zmik&zw^-zm^y F$mofcthiz&> 

30 -7"M- F0X 4 l^«y h^^CD^-T hVX^^fg 

#WgIJ®ffiVCL, VDL, VU VBB, VCH2fc0 
V P L ^^EX^Jf -fZfctb<D%<Dtf2b& 0 
[0 0 2 8] WSP«E<©e)t.VCLli, »«|3. 3VOM 

mmmwmB.x$> y , wsui^BE[iig& 1 1 \z «b y 
tc^stis. vDLi*$«j3. 3v©^=Eyrw, -r 
«:*?t>> ■fe>^T>^'2{c^stismai®EE-e&y, 

JiSbT4«R»6>*i*. VCHl;LhiartaB«jEEVDL£ 
40 S^T$?J5. 2VlC#JEEStlfc^-F»S<D^l//<;k 
^i7- K*-f 7fMO S F E T Sr^-tS^-X h« 
SK«ffi-e&5o VBB«-2VOJ:e)3&S^t«y^/t-f 
TXSffi, VPLtt^^y-fe^O^U-hmEE, VLtt 

*<j3. 3v©rtai»EEiii»8ftrfi 7c««&an*jfe« 
[0029] sitcii, z\ammizffi?>^y#2±XMfk 

1 otCj: y^$4xTV>S^ H5(DJ:e)fC^C^ 
50 S5T7^ hXtt^ny^{c^tl$tiTv^= fesv^i, H 



7 

m$ft$i2&tez>w&<z>**:V 7 woe**.© 1 o©* 

[0 0 3 0] X7 Kl/^«y^rXABi:Yr Kl/Xrt 
y 7 7 Y A B I*, 7 K l/*»A#6>l«jra!|»KA±a 

C?^6#«&Sn*TKl/^hn-^W9RAS, CA 

sfcfiBBurxr Ki/^y7rxABtc*»;a*tifc 

X*7Kl/*«#»*. X^n-^fim&XDEClCA^S 
tU ££T?7Kl/*M#<&fl¥^m>*U 

#5A7 Kl/*X hn-^#^CASlcraSaLTY7 K 
l/XA y 7 7 Y A B iCSt »J ftfc Y&7 K l/Xfl» 
tt. Y^n-^IUSfSYDECtCA^StU ZLZ1T'7KI/ 

[003 1] RBftcaSHT, Yf3-»YDECfr 
WE!) 7 U>f awCflf-WMbWitF* J: ^ KffiftKhTV** 

Y-rH-^08SYDECli, ±SB#9AX>f v** 
[0 0 3 2] tyxyyzfSAfc JMffilST-tWLt 

lC*rbTS^tii*S-ti:S„ ®5tf>J:-MC£/x7-K-fe 
>X7>^^$:85€>^{Cfi > iz>*7>:/SAS:* 

[0 0 3 3] Affi*«Sl/Oli, *&£ffl{C@^34vrA 
ffii;IUI?&IOB{ceAe>*i-5o AffiAEliS&IOBl*, |K 

So 

[0 0 3 4] iOUHBWTtt. ^>^A^R6^F^fett) 
IC, X7Kl/*'fS#tCJ:9T7*1z*3*VC, *R&-fe;i/ 

*w-rsY7Ku^m-^&iais-rsROMi:, zkdr 

OM^e,^ffi34lfcY7 Kl/X-ff-If £A#3*lfcY7 

l/^-Jf SE L&t)%g YJgjREtl&R YDEW 
tattktlS. ±IB%«Y^ia]i&RYDEClCli, -*f 

[0 0 3 5] ROMii, *mcfgi$8£*ifcv\#, ^SzE-TS 
J: e> fc* * v V K>f- hflSgO^ffUHfc* * y 
v^*U P-rcMttC*tJSLfc7Kl/*fcffrfe, Y7KU 
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*<D9-h1®tcMj£Lk7Kl/x.c:W5f5 
*<Dt£cDY7Kl/;U#${0-r--#, «*.«*--/l'0tc 

10 [003 6] SBI*31i:$Y7Kl'*.Cltfy boy?? 

zmau zcDXvbizizwg&ttzLtizj:*). mm 

Stifc Y7 K VXtf*&7 K U^T-feS 3 h fc^f «fc e> 
Kl/tfcJ^. z:©#£{C«U ROM^&ffi^Stlfc^ 
*7ifi$\ <D£.z*<D&zi yrt CM P©ffiM^^ 

T L t e» 3 1 ?:R&<?z: 

[0 0 3 7] -fel/^^SELti, YTFU^y7rY 
20 AB^6A*$*lfcY7Kl^X^«:iE^OY7 r n-^ 
Hlg&Y D E C^AAfejKRWtOSIihfS^Srff ^. 
-r&fct), =3>y\°l/-^CMP{cj:y-^^ffi7J$ 
tlSt, -fe l/^^Ji SEUtYT b'V^m^IEM^Y^ 
3-^mii!&YDECfCA*"rs©$:Mlh'rs= ±8Bn^ 
A'l/-^fCMP«)-iJC^#{CJ:y, 5t^Y^B8&RY 

[0 0 3 8] TOCfeVNT, mtLT'TjkZtlt-tmiZ^y 

30 HM (X7KI/X) ICiy, ROM&IBJtl/TU-HII 
±(DY7Kl/X&fa«3ii:S= 3©«ke>^^^-SZl 
£lZ£*h «5IHcD«fce»JteKjl 6M^y hCDief^fBlt 
^S&^o^-f^-^y^MRAMfCfeoTt), l-o<DX 
WfeMZtthX 1 2 Ify h^fb&S J:e>«;Y7 Kl/^.& 
IBli3i±Sfc*(-tT*J;v\ ±iBO<fce>?5;^-f^-^^^^R 

LTl*, 4KX 1 2 = 4 8K^v b<D&^%.fflfem&*. 

[0 0 3 9] ±gB©J:e»fe»!j4K*<D'7-hmi:lC-etV 
40 ^l«*^©^|&feA*«»6ift*frK:bT, MM*} 
4Ktf^ht)©^K5-fe;i/S:±iS«)<fce»'fc4 8KtT^ hCD 
iatii^gSr^oROMi: 1 2 hCDJCIIMM^Sff i 1 

"z>(Dziyjii/—#cM p%xf7mmmRm$& rydec 

S^>^^W5-fe;i/li, ^^B^EIB&RYDECtc,}: 

vmtRztiz imzMsVDtitz.7mtMzmgmz.zz. 

ttfT-g&o Z.<D «fc e» Jfc^7 K b^OJI^T^Sr^S 
50 !?&®flS^liS:0 f ^WS-fe;i'^cD7<5'-fexS:^ffi-rS3>/t 



g 

[0 0 4 0] ±8BROM(*, 4$lC«3*lfcV^ 94 
•i-X v ?S!RAM©X7 Fl/X&ROMJBlCXT FUX 

[0 0 4 1] H2tctt. r®»WK:«*5>4f^l«ft 

gMSr&o^^ >v *3!RAM©flil©-3£S609©^ 

So 

[0 0 4 2] ^t^V^SRAM© 
tf. df-f^y^a!RAM©»7-KI»K:ROM«:«Wtt 

1 2*01? y hiBSXt*?-* HtSr^S-frT, ■€■© 

[004 3] ±K©J:-5ft^ s EU8aMBR?»CfW.Tfca 
-X#«S:«V*rt ! &J:VV. Zl©J:e>fct^-X^©& 
«W*«#ICI*. *>f M©MO S F E T*j* P> 

hlSt If* HK& 

tin V ir*Mffify*t)& i. e> tcrtitf «fcv v, 

[0 0 4 4] iCDflWtTfl*. y*ffiRAM©X 
?k<D7 F UXiSJRI&mc «k U H^C R OM©7 * -fe X# 
nt>tlX. 1 2#©t?y MIW»&t3^A©Yr Kl/XK 
«l5Lfeli:0<Ofl|#«<tfJAati*. 3©ffi#l;fc, ■*© 
**3>^U-#CMP0-*CDA*Cl«&aft. Y7 

K u^;v> 7 r y a b «fc y atastt* y r K uxm^t 

[0 0 4 5] ROMfc^V^y^MR 
AM©;*^y7W±tC$fc£T-£-&©T?, ^©rK^x 

©*>© fc^ffl-re e> rom©*^ tStmiaifch 
feia*ii;«^e*. ttfia©<fce)tc, io©>?-F*§Lh 

tc20RJ:©^|5(5-fe;i'S:^-rs#^{c(i s *-©$$f-f 
S^R5-b;i/©jKlc*tfKLT, ±§B©«fce>fcify M*J>a 
>A l/- * CM P©8fc£JtSn3i£ritf «fc v v, 
[0 0 4 6] HSICtt. rCD^Kflte 5 
gr«6£«FO#y^ y *32R AM©S5fCftfi©-^0!l 
©^a«y*®#;jt£*vr^3„ £©ggfi6MT-fck 
5 y£MRAM©Xf 1 3-#[Ilg&XDEC©ffi:*rtt-t© 
=fe©T*«>€.= Ei 2 ©m£M©<fc 3 lCt7— F 
*>f-^ y ?SSRAM©<7- KIR©* 
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[0047] fi-e, ^©lafeW-ettrKux^a-K 

#-t©*S:mymbTROM©^^i:LT, 

^ >y ^IRAMCD^ ^ U 7 W £ WHCRr? ttlROM 

7 W IC^-tSt^T-feS. x&©7 F UX^H- F 

^©•^1/^3- Kffi#S:ROM{C^&U ROM»C;fc 

K, 1 o©C- FUSLhtc 2mh©KH8lz;i/&&8f-*<& 
^tcte, ^©^-rs^R5i2;i/©l5«c*ffB:UT, ro 
M&tfn > A l/- * CM P ©8fc&it#n;*-£*U£ J: v ^ 

[0 0 4 8] 04 ICtt, _hBBY&©*&7 KU* MB* 
-tSROM©-HS6M©llIB&S^StiTVNS„ H»c 
fcV^T. P^^>*;i/MOSFETl*, -?-©^>*;i/ 

^ >*;i/MO S F E T £ E3!|3*lSo 
[0 0 4 9] ROMCD^ i t'J7Wi:U, f^tLT 
20 mBftilz 8o0^=€'j ir;i/M i ~M 8 tmm&ttzBZ tl 

h«i3g©^ «e y (^#^(4^ =e y if-Mo sfe 

TM1-M8) t, V- Ffc§W0~Wm < &tf-r : -#fc§D 

.o, di~dio, di ltcfey^^yru^^^^s 
*ITVA5 0 ^©<ke>*x^^^ F^-h^st©^^';* 

© <fc e» KZS10I&© ^ ^ 'J 7 R OM S:ilB*iit? ^ 
30 t=feT?SS 0 

[0050] iiBM^fc^stiTVNS^^yrw ic 

M5£M6 (M3i:M4S.tJ!M7i:M8) ©3>ha- 

;i/y-M*, ^tt-rti^ffS-rsc-FiiiSwo (w m ) tc 

^StlSo C-F3«W0, Wm«U ^-FF^/W 
D0~WDmtC«fcySEaft$tlS. 3©C-hlSW0~W 
ml3U 02©«ke>tC^^-^^^MRAM©iBl^ ; Ey 
ri/^f©^-F«Si:^ffl$*iTt ) «fcv>U EI3©J:e>lC 
X^n-fiaii&XDEC©ffi*«^C- FF9>f A 
40 WD0~WDm{C^$n* : b©T*feoT : fcJ:VN l> 

[0 0 5 1] IlID^JtCSBgStlfe^^y-fe^Ml, M3 
tM2, M4©FW>tdU -^tl-etlMfS-t-S^-^ 
DOtDHCg^StU *=eyiz;bM5, M7ilM6, 
M 8 © F W -e^ti^ffS-TSf 1 - ^3«D 1 0 i: 
di i{c^3^tv%s„ ^^yiz;i/Mi~M8©y- 
x»^yiv-x«Sic s (cgg^stiSo 

[0052] tmz&mztifort, z<Dmmx*\*Y& 

<D7 Fl/X«#A0~A 1 1 lZMfcl>X 1 2 \Z.-y h© * 

50 e>tc$*i-5„ j&fe, r om©.* y T'f stna©«k 
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e> lz#4±5i v 9MR AMtCjStt-SXaVr K ro 
M7 K 1/^0X7 K l/X Y y K UXfC^fJ UTiS »J # 

[0 0 5 3] ROM<D^=EUTI/-<$:^1-S#t : -^ 

mom*, i2xN<D^z0m.izmLvtc.m^. 

-*JM»cggai1-ti«J:v^ YyKl/*lc«ya**&*ifc 
[0 0 5 4] ^#i»>it®tcm\ ***M X©* 

[0 0 5 5] Z0gfeM0r?|£ ^^yWFKXC 

m&nstis*#ii*sffiti, 5-6 vmm<Di&\, ^t* 

ROM©«fce>lCiKjl 2V=bCDittSffiVPP«:MV>5=fe;«) 
CfW.T, «#ii*mffii:L/TVCC<OJ:-5«*j5~6 
V©J:^&flHW8E«:fflv%*%»OT»6. y&fct>, * 

3. 3V©J:e>&ifrfeSElC£4Vg>#, ROMAfflft 

j&fri&mcss^-n*, *&y k itm&t&7 k 
[0 0 5 6] 3o^ct*, &&&z&mmzm&t 

5MO SFETQ 1 5£Q1 BOf- hizm&Zft&ffl 
•Mf^PROG^MNfaft^-fDitt. VCC+Vth 

( VthliMO SFETQ1 5 , Ql 6©ltt^tiE) 
Ri:fC#ffi$*ife^-^. h«ffi#«V*e>*U MO S F E 
TQ15, Ql 6a>mffiteVg^WW£lZ£V, _hfB 
VCC©L/^;HgT*' c '5;V%«fce>lCSnS. Z.©<fce>tCV 
CC&^&^^hLT^-^C^-fSi:^ M 
OSFETQ 1 5, Ql 6&P^^>*;i^3MOSFE 
Tfc*y#WW-ft«. «0Wi#PROGS.t^lSii*7 i 
-* D i i: UTOYT K l/X##=fo 5 VWCMO S 0 

[0057] JdE^-fHD oicii. 

MKWri 5>tlfeMO SFETQ 10m«vfMOSF 
ETQ1 l&;frUT1Z>:*y>ySA0©A#®[III&© 
A*»B=«£S*t*. A*«©*WB»f^&ff^MOS 
FETQ12~Q14£l, -^©ffiK&WB'f >/t-^lS^N 
2, N3hCMOS-f>A*-^mi&N4i:T*«l^$tlS 
EmS-fe^T^^SAO^^t^fr^ ±|BMOS 
FETQlll*, fOWI-tPROG&SttS-fV/t-^ 

m»Ni©m*«^icj:oT«wan. «£&#i&#© 

A 0 ©A2rtc#3ii&£;ftS dii&E&v vt*v*$. 
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[0 0 5 8] -fclBX-f >yfMOSFETQl l^-fe>X 

T^^&^-r-SMOSFET}*, m+owMitmzft 

m»t:m&t 5mo s f e t 4:ra tjy- vwimzw^ 

MOSFETS:fflV>tM>yfMOSFETQl lA^t 
J*S*i6fc«>. #£&*Sffi&i^©J:e>lCitog!3&{£< 
LTfc, 5V~6V@g©SEE*^iaSWAn3*l5i^K: 
-€-3T% MOSFETQ1 OZmmzffiAVTtf 
- h tc^SEVCC feMlcMts 3 £ ic<fc y , 
10 JJB©<fce>fc^&#«ES:MOSFETQl 0£Q1 

•So 

[0 0 5 9] fg*ffibiftf^{CfeV>T, f^ifeSDOtCfi 

J8UC$*lTV^MO S F E TQ 1 0&tfig*ffiLB^C;* 
>^fi|{C$tl-5MOSFETQl 1 fcilLT, -£©y- 
*#g$„$;ft£:N^ >^;i/M©#l@MO S F E T Q 1 
2©V-yUCg8^$4x5. Zl©ii(gMOSFETQl 2 
©Kl/>f>fcWWBEE^VCCfc©IHBctt, *©y- 
20 h £ V-Xi)mKZftfcP*V>*>m<D£ffiMO S F 
ETQ1 3tmtft>1XZ>. Jtf&ft^VIOSFETQ 1 3 

[0 0 6 0] _hiB*tiPIMOSFETQl 2©^SS:S?< 
•t<SW:w1-#|IlI8N2, N3fflA*C«iii&3W. M 

mmmmt lt©>t >^-*e»n 3 ©m^##^ 

±fB«f@MOSFETQl 2©>f-hlC#^$tl-So * 
£u JiiBV-XA^ctt, y^y*£:UC#ffl-r£MO 
30 S FETQ 1 4 ^ItW^-VCCA^f ^-^7 
* T/^ffcrflSo 3©MO S F E T Q 1 4 0)>f- h {C 

[0 0 6 1] ^=EUt;i/C^ttibfi:fe^T, **ty 

40 1*, MOSFETQ1 2 £Q 1 4 ^©SSfcg^Cfco 
^-^iiiSDOtsUbi^D^^WCStlSo 

[0 0 6 2] zL©##r, ^-^jSDO^w b^;Wot. 

3©/\-f l/^;i/©SS&S^SH«Riiif@IiIli&lC J: y ftgft 
$ tlfelti^Sv \ l/^;i/(Dm*®E*^MO S F E T Q 1 

4©y- Hzm&zn&ztizz^Tsmtm^mmz 
d ? u^;i/©®fi&st-tsMiEJ#liiiiii!&ic<t yjRfltatt 

50 tc&ffi$m*< » l/K;b©mffi7b^MO S F E T Q 1 4 ©4*- 
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IsKfyfrioO l/KMZmt-t &6&0 

[0 0 6 3] J3Bff)!iffltf>MOSFETQl ?- 

CM0SjyA-#\mN4<DAlJlZte*.Z> 0 CMOS 
-f ^H^N 4 {&. ifUIMOSFETQl 2©KU 

PtcfcAs. 

[0 0 6 4] ^&7Kl/*©^£&*tt, E PR 

mc^«ee (vco zm&vTm-ttttv t** 

4xSo #£&#li&mc «fc »J * *e y ir;i/© n > h □ -jitf 

mmm^xvu-T-j yyv- v\zm-zm&ttz> 

[0 0 6 5] mQ\z\$* ±m^y^ryzfam<D-m& 

v AUKm v * <b*is <fc e> &-t >x r y -?£ mw* 
■tyxTyJZm^&o Pft>^i/SMO 

SFETQl, Q3tN^>^.;i^£MOSFETQ 
2, Q4{C£y*^*l#t$$*lfeCMOS-f>/1-# 

mm>Aii t m±h ■zw.zwmhx^ y^^c-r 

•£>„ Pf^>*;i/2MOSFETQli:Q3©V-^t 
maKftffiVC C t^lC/W-X W h LTCD P^^V 
>*;i/MMOSFETQ7&KttT> iz^T^©^ 

SMO S F E TQ 2 i: Q 4 ©V-*£!lB<&©g^<a£, 
^CDlStCAC-X'f y L/TODN^-V >*;i££MO S 

tc^y*^ v^wm&o imtyxTyzf&mmm 

# s a b -€-*v#n uoi/#7 * -f ^ L/^;i/T*& 
[oo6 6] ±m^y^ryzf<D-M(DAMzit^^ 

fMO SFETQ5tQ6 $:^LTA*##D i 

(#$0 ®BEVCC/2*^ii&$tiSo Z^©*-^ 
f-MOSFETQ 5 £Q 6©^— MC{& f&^ffil,^- 

ACAMSttS. dtl©MO S F E TQ 5 £: Q 6 li, 
•5. 

[0067]f- #*§HifB1«MO S F E T©iB«iit$gfC 
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j& DT^titftf^lfllg© £ g ic mz y7.yyzf(DKti\z 

£^TVCC/2<fcy3g^VvSEE£fcy, ^->^0D 
t £ Ktt V C C/ 2 J: »J *6v h «fc e> fc^fc^ 

>frxiii»xi*ft«fiii»jW8we>*i6. mz\z& 

[0068] ±ia®mi^e>«e>n«^^fR». r 

( i ) x&©r k uxic <k y rtttimioinxkm 
y&t K u*«*wt«»»c»s&* ti 

10 SROMfcfStt, 3©ROM©Sg#ffiU9#£Y&©y 
Kl/Xft^fc&Jfc&LT, -i!tLfc££Y#©lSi!SS<& 
»Cf^TY*©5iaHi|»ft3BKa-tt6i!:tcj:y, RO 

[0 0 6 9] (2) ±fBROMtt, 3>hO-;i/y- 
20 - h nSMimcfto fcm^©^l5:^T*Jl±S X^-yf 

y, ^^-^ v^ffl^^y-fe^BKHU^n^y/h 

[0 0 7 0] (3) ±SBROMi:LTX^©TK^X 

14^ =e y mz-ZBj&tz z.tiz£ y, ^(g^iamoffi^ 

[0 0 7 1] (4) X*7Kl/x«#4:Y*©rKl/ 
30 ^##fc^^^J^CA*3tiS^-f^-^<y^§ERAM 
iCjigM-rsci^tciy, X^©TKl/^.^i:Y^©r 

ElBS^©^y^.*^?fc*i*^?)S&^©BBi^bS:0*Cl 

[0 0 7 2] filLb*«l|i#J:*j!&anfe»WS:|iafi«tC 

^S*i€>=b©T'{i«;<, -£©MW&&flflt/&v\«SBT-« 

40 ^ ^ Ey-fe;^5:Mv^S%©$:^,^^r\ AttJTJ-f >f -7i>f 
^^MRAM^SSHSSr^itfeie)^ 
^^^-ryfS!RAMi;ii?t*MSJ:e>«;%;©^, Affi 

7j0}c i/ y r;i/Affi*«SiiS:J*fc-&feiiifiiya^^©# 

[0-0 7 3] r©^Wi, mm0>&$te#'(±$y>?M 
RAM©ftfc 7.Z"r4 >y^lRAM^EPROM^©«- 
a^«ciB^fi{Ci@fflT-^5%©T'feS„ fefc, EP 

50 & *<DmwB&K7Ji$-=L'yj*mfre}tez>my(m& 
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[0074] 

«^0SU{C^3i*4x-5> R OMfcfStt, Z<DR OM©|g* 

fc*Y*©iB9iI^f^TY^©5B*W&«S* 10 
S3i:{C<k»J, ROMtt^RS^^fe-tSY^TKUX^ 

feiatr * %©t-&5 ©T^^HR&we^ s 

U JtiailB&iiY^TKU^O^&itiK-rs^ii.&tJfY 
&©£7 KUXfc^c^T»£**&|i|««KS:*|B 

[0®©f9S#&fft?!] 

[02] r©58^{c^57^^A^P(5^atBS:^o^ 20 

[as] zvmiK»&9y#i*mmNmm>o* 
[01] 
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0T'&S„ 

[04] 7fB.T K ^©gfflmcffiV ROMCD--|g 
[05] i©|8TO*9im3tlfe^^$»v^MRAM© 
[g[6] 04©ROM{CfflV\e>tlS-fe>>(.T>^©flfi© 

XAB-X7KUX/^7r, XDEC-X-rn-#lU 
WD-C-KK5>fA YAB-YTKl/XAvy^ 
T» YDEC-Y^n-^Hgl, RYDEC-JEfifflJg 
jRHHk SEL-tl/^*, CMP-zaj/rCl/-*, T 

0?, l-^^UV-yK 2--fe>X7>^ 3-X-r 

4-wh«mi'99B£iaft. 5-Y«Ria 

KxUT, 1 0-X&H12&£ % 1 1-RASJMMMB9 

0%, 1 i3-y*h»i4 

9tt£A£ED& 1 7».rtaWfflilHk 1 
* 7 r BHK 2 l -JHE*EE»£II». 
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